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perpendicular to the ecliptic, and hence precession takes place opposite
to the earth's direction of rotation, that is, it takes place from east to
west. Fig. Lib, showing a spinning top suspended by a string, illus-
trates this point.

An alternative method for explaining precession and deriving
the formula K = I<*$1

An explanation of the precession of a wheel has already been given
(p. 38-39), but there is another method of dealing with this problem, based
on the principle of the conservation of angular momentum, and this
will now be dealt with.

Let us start with the case of a juggler on a spinning disc, and we shall
suppose that he is changing his angular velocity by moving heavy weights
in and out towards and from the centre of the disc. When the weights
approach the centre the angular velocity is increased and when they
recede from the centre it is retarded. We shall generalise this phen-
omenon and express it in the following law :

If a particle is approaching the axis of a spinning body there is an
apparent force which accelerates the rate of spin, or which acts in the
same direction as that of the rotation. If the particle is receding from
the axis of the spinning body there is an apparent force which acts in a
direction opposite to that of the
rotation.

Let us take the case of a disc
which is rotating in the plane of the
paper about an axis perpendicular
to this plane, the direction of rotation
being as shown by the arrows, Fig.
I. 14. Divide the surface of the y
disc into four sectors marked 1, 2,
3, 4 by two lines YY' and ZZ' inter-
secting at the centre O of the disc.
Imagine that there is a couple which
tends to turn 1 and 2 out of the
plane of the paper and 3 and 4 into
this plane, that is, 1 and 2 are
turned towards the observer and
3 and 4 away from him, about an
axis YY'.

We shall simplify the problem by

imagining that the disc is without weight but that the weight of the system
is made up of four bodies 1, 2, 3, and 4, of equal mass, connected rigidly
to the disc and all at the same distance from the centre O. Rotation is
taking place clockwise but we are not concerned with the rotation as such
in the plane of the paper. Our chief interest is that 1 is receding from the
axis YY', 2 is approaching it, 3 is receding from it, and 4 is approaching it

It has been assumed that the couple tends to move 1 and 2 towards
the observer, that is, away from the plane of the paper, and that this
rotation takes place round the axis YY'. Because 1 is receding from
this axis, then in accordance with the law just enunciated, there will be
a force opposing that causing rotation, and hence there will be a force
opposing the movement of the sector 1 towards the observer. This

Fig. 1.14. An alternative method for

explaining precession.    See text for

explanation.